Cytochemical hybridization with fluorochrome-labeled RNA. II. Applications.
The cytochemical detection of specific DNA sequences by hybridization with fluorochrome-labeled RNA and detection of the hybrids by fluorescence microscopy is described. RNAs complementary to the DNA of the kinetoplasts of Crithidia luciliae (an insect trypanosome) or to adenovirus-5 (Ad-5) DNA were labeled with the hydrazine derivative of tetramethylrhodamine isothiocyanate (TRITC). The specificity of the reactions between the complementary RNAs labeled both with 3H and tetramethylrhodamine was studied by cross-hybridization experiments using a model system in which the DNAs were bound to Sepharose beads. The extent of the reaction was measured by scintillation counting of the bead suspensions and quantitative fluorescence microscopy of individual Sepharose beads. The ability of the rhodamine-labeled cRNAs to hybridize and the absence of interference of the fluorochrome label with the specificity of the hybridization reaction was thus demonstrated. After cytochemical hybridization on microscopic preparations of C. luciliae cells the rhodamine-labeled kinetoplast cRNA stains only the kinetoplasts. No fluorescence was observed in the nuclei. After cytochemical hybridization of rhodamine-labeled Ad-5 cRNA with virus infected KB cells a distinct staining pattern in the nuclei was observed. No fluorescence was seen in uninfected cells, or after hybridization with heterologous rhodamine-labeled RNA. The possibilities and limitations of cytochemical hybridization with rhodamine-labeled RNA are discussed.